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Tilton: The Switchboard and Arrangement of Storage Battery at Simpson Col

'l'HE SWITCHBOARD AND ARRANGEMENT OF
STORAGE BATTERY AT SIMPSON COLLEGE.
BY JOHN L. TILTON.

As it has not been possible for us to have the street
current in the daytime, nor up to the present to have our
own lighting plant, it has been our custom for several years
to charge storage cells in the evening by means of a 110volt street current passed through a water rheostat. This
method of reducing the eurrent was so unsatisfactory that
we purchased a rotary transformer, one end of which is a
motor, run by the 110-volt current, the other a 15-volt
dynamo, and installed a suitable storage battery. The
plan of the arrangement of battery and switchboard, which
has proved very satisfactory, may be of value to others.

FIG. 4.

Diagram of the switchboard.

The different blocks of brass i of an inch thick are
screwed, as illustrated, to a block of wood-fibre through
which the necessary wires pass. From a, as marked in the
diagram, a wire runs to the positive pole of the first cell,
from b a wire runs to the negative pole of the first cell,
from c to the positive pole of the second cell, from d to
(139)
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the negative pole of the second cell, and so on for the
central line of blocks; a and l are also connected by
separate wires to a knife-switch. When plugs are inserted
in the central line of holes (be, de, fq, etc.), the battery
is in series ready to be charged on closing the knife-switch
in the circuit. When charged and the knife-switch to the
dynamo thrown open several combinations are possible
with the brass bars y and z from which wires run to
another knife-switch connected with the laboratory
circuit.
If plugs are inserted at m and s connecting the first
cell with the bars y and z, the current from that cell
alone may be used in the laboratory circuit. Two or more
cells, or the entire battery, may in a similar manner be
connected in parallel. If a plug is inserted at m, another
at be and a third at t, the two cells may be discharged
in series. In a similar manner any two adjacent cells may
be connected in series, or four may be used in two series of
two each, or the entire battery used in three series of two
cells each. If plugs are inserted at m, be, de, jg, and u, the
first three cells are connected in series.
In a similar
manner any three adjacent cells may be coni;iected in
series, or the battery as a whole connected in two series of
three cells each. If plugs are inserted at m, be, de, fg,
and v, the first four cells are in series. In a similar manner
any four adjacent cells may be combined in series. Either
of the two sets of five adjacent cells may also be thus connected in series, or all six connected in series.
If one or more of the cells should be removed, the ends
of the wires that had been connected to the cell can be
fastened together and the remainder of the battery used in
series, or in any of the combinations of cells, omitting the
group to which the cell tha.t has been removed belonged.
A voltmeter indicates two volts for each cell by itself.
For the different corn binations mentioned the, voltages indicated are four, six, eight, ten and twelve respectively.
The battery of six cells is arranged in a single line on a
shelf close to the switchboard. Should it ever become
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Fro. 1.

FIG. 2.

The switchboard, battery and transformer.

The switchboard, with plugs arranged for dlrnhari:l•g the battery In series.
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desirable to increase the capacity without purchasing larger
cells a second series of cells may be placed on a shelf below
the one now used and each pole of the cells now placed may
be connected with the corresponding pole of a cell on the
shelf below, thus requiring no change whatever in the
switchboard.
It is possible to short-circuit the first cell by inserting
plugs at m, be and n. In a similar way any one cell, or any
series of successive cells up to five in number, may be shortcircuited. There is, however, no difficulty experienced, for
no combination that will 5hort-circuit a cell is required,
and if made by accident during the time it takes to adjust
the plugs the mistake does no harm. A cell left shortcircuited for five minutes dropped in voltage from two to
one and one-half, but in another five minutes it had regained its original voltage.
The rotary transformer itself is very convenient for evening work. By means of a starting rheostat which is also
a speed controller various voltages may be secured. A
series of tests gave the following voltages: lOi, 1 Li, 12-k,
13i, 14, 141, 14-!, 15. The amperage necessary to run the
motor dropped from close to 3£ when the 10-! volts were
generated to about 2£ when the 15 volts were generated.
Opposite segments of the motor are tapped to collector
ring~ from which an alternating current may be carried to
the laboratory circuit through a separate switch when an
alternating current is desired. A four-inch pulley attached
to the axle of the motor makes it possible to obtain power.
It is expected that when a gasoline engine is secured the
motor will serve as a dynamo, thus giving three dynamos
of different voltages from any one of which a current may
be obtained.
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